espt^cenet document view 



Page 1 of 2 



OPTICAL ANALYZER, AUTOMATED SYSTEM, AND ANALYTICAL METHOD 



Publication numi 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



" JP2002257732 
2002-09-1 1 
SAASKI ELRIC W 
RES INTERNATL INC 



G01N21/64; G01N21/55; G01N21/77; G01N21/78; 
G01N33/02; G01N35/02; G01N35/08; G02B6/26; 
G02B6/42; G01N21/64; G01N21/55; G01N21/77; 
G01N33/02; G01N35/02; G01N35/08; G02B6/26; 
G02B6/42; (IPC1-7): G01N21/64; G01N21/78; 
G01N33/02; G01N35/02; G01N35/08 
- european: G01N21/55B2; G01N21/77B; G02B6/26B; 

G02B6/42C3B; G02B6/42C6 

Application number: JP2001 0063210 20010307 
Priority number(s): US20010265605P 20010202 



Also published as: 

% WO02063349 (A2) 



Report a data error here 



Abstract of JP2002257732 
PROBLEM TO BE SOLVED: To provide an 
optical analyzer having a light source module and 
an optical sensor. SOLUTION; This optical 
analyzer is provided with the light source module 
having a light source 24, and operable to 
generate a beam directed to an angle within a 
prescribed angle with resepect to the analyzer, 
the optical sensor 22 coupled to the light source 
module, having a beam redirecction portion and a 
sensing fiber portion, receiving the beam 
generated by the light source module with the 
beam redirection portion, operable corresponsing 
thereto to supply the beam toward the sensing 
fiber portion at a substantially fixed angle so as to 
generate an evanescent electric field, and 
collecting light emitted in response to a sample 
by the sensing fiber portion, and a questioning 
device 40 coupled optically to the optical sensor, 
and operable to receive the light emitted from the 
sample and collected. 
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m<rzMzT^mm^j:m:\it-t^mm ^y^^i^zm 

[00191 »>tmmmmxn. ^y^-ifzjustttz 
{±z»:7cco»^2rL, itii.zii^^^mzmm.izm.'Lx 

V "! h *-ixtc-fe y^- 1 mmmmm^ix^ , -fe y 

■>r-ipn^cnmm^i>zm ^ixx\>^tm. i^xfUi^y 

^-mmmm i^v^/t fz\tmmm(r>mmmiiik 
^Lx:s^j<^-^ym^m(n^-y-v vmnMiii^xf 

[00 20] 

^izmmx^ \.z'^'^<mmmx:\.'^x%m'^'jt 

^z^hh^xhfi\f^%m^z.t\.hmM):.\iW£h% 
mx%'mm:hhL t imm-fhx%h 0 . mm^z 
^T!±. ifwnff^mmm.'^mm^^'im^ztihff)^ 
•mii>tz)^. Knhtix^^m'k'^mmi^^^s^^t- 

[ 0 0 2 1] H 3 {±t»-ff i^Xf A 2 0 s:s-r«yo -y 
^jr^^'/vM.X'hh, m^*"?- <.^y^~) 22 
{±. Tmz^t^\>zmmi^mhifi. \yyxm2A. 

-§|5ii- 28^*L-rvM,,^ <7)7K®»«^ 2 2 {iilg3t 

3 0 ^gtt, im-wsL%3 2 ae^fe 3 otiis!) 

HISS («Mi@S§) 3 6W$iJ«lTt^fcV^-C*iI^i-'i 
-/l^ (») 3 4tij:'9»4i$ixl>. TtiitvA-yl-S 

r^'<-^m.'^Lxmm%mmi. mmwmm 

( 3t^iif t/J&tt* ) 4 0 iifi^umx^fc 3 2 &S 
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t^. ttz. v-f ^n3yhn-94 4{±3KWI!)lll?& 

3 6 (oiif^ S:»]ffli-ri. ^ t -^mx'h 1. . 

[0022] iSSritcfjlipS^-C'S^Wf . ia3{=*$ 

^^.tmmit Lfz 7'a ■v9 9'^^yyM.X'hhzt i^m 

3 tiS $ tlT V ^ ^ ffi^tifi-gT-n V ^ t^M LT $ tcPia 

[0023] 04{±!a3cO3feji^>''^-;WOgg^^S:^L. 
/ct«0t'*>2.. C:£0|U±3K^«i4 5tv&o7tafrffi?r*U 
•CV^I.. f-:/'f5r-H<0<t^'5:3t«4 6*^\ -^-f 
y H-^ 5 0 ^^ttmW^'^'yyyA 8t®\,znM^ 
iix\^h. cicop— f-y^fTf-hMeJi, iis*3 0 
zmmt\i. mmmmvyx5 2\<zii'^ 

XmUyr4/<-3&(7i^U5 l±.\,zm.^h^i^iX 
-;^3 9^cJ;0^^*S^, 7r^^<-coSa55 i**g3P 

7t!S«^2 2lCf?jI-t§o 

[0024] hhrn^mmx-ii. v—f-y^ ^- y 4 
6\iMs.mmiti^-i^-y^ ^- ^xh 0 . m^<n9 

mm/ty^-'JWX. 6 0 0-7 0 0 n mlffJ^Tfjjf^ 

^^/■^v~lm-^ttz\iWX}L^'i^-h-fhh<DX 

hh. r»SPS(lfflt5^VX5 2{il:S3mm. 0. 2 5f 
>yf-^ie®tff$ (GRIN) SU-yXt'S)!.. tt*&jg7 
r 3 8{i3 Tttg2 0 0 5 n yc03t7 r ^ A'- 

tLJttiOt'S)!.. t*>U=5r*^^», 7°5X-f -f •y^'7r^ 
A'-^fffi£7)5i»t, IttC, 3Kii^i/'i-;U3 4*»^>!i 

«^ (SEW) 2 2 (I13#,BS) S-C'c7)SgS*>it;'<-h 

/POTw^f^fiji-^^fibt-* s , ^icomummx'M. g 
Ri NU-yXij|fBaiScfci-?-o. 4^v^to. ecoi— 

v^{*^o. i5mm)x?'7XH^54 tmmtmm^zx 



OGRiNi/yX52tciS*$aTioO- c:Wi3t^^tt 

4 5 [zmnwcmm ntzmm) 0.75m m^nj^js 

3egi55 65:*ti:vM>. 'ig%W>5 6 (T^mtimUy r 
4 A- 3 8 W5}f ftSiO/lNS l^7t^A>Alt^l>i7)$:I^S 
f ^Cfct'f)-?.. ffi*Sii7r-<A-3 8A^'rt»5:^- 

X-v^^Sr*-^^-^. 7 r A'-rt(7)3ld{i7 r A'-tAtt U 

[002 5]I15l±, m^S^5 6m^i%^t^J:^^m-^ 
tOV^T. fitf^^7r-fA-3 8*^f>Jtil>5t^0:^it:»-* 
a!lS*S*S:*tfc/7 7T*l.. iix^co-ai^-S(±± 

^Lfzn^(r)mm^m=f:'J 0.-11^3 A ti^i^my r ^ 
A-3 8{3M)iGUTv^s, mhMz. m^seam^ 
imnmcomi^mizwML^^<r>A&^mmt 
T 0 , ij^ti^ mmcomMco^x-mm^z^j: h x- 
hho. mm^zwn-fh^m\ 5K^tt4 5 (ii4# 
B?,) t«i-i>e}i^s{iia 5i7)/9 7T'{iMP^^offl 

X^hLX^^h. 

[00 26] 06 (A) \mW&yr-iJ<-3Sim'> 
Xyr^i ^-(^m. 5 9 iCffMS ^ifcfift ')-7V9 9^ 
8iCf6]75^3a*33t3 0$:^j^ttl.-'S. ^«fl:. i]^fljlc3 

0 \,im!m^ 2 2cnu yxm 2 4 ^zxM i . mm 2 

6my\y9:^0M27Xmit. iSa]7T^A'-28 

tcAS«-s . Stt7 T ^ A- 2 sti^' 7 7 vmm^ L 

/i3t7r-<A'-c^3Tg|5^i•T'^>o■rtJ;V^. 5?iJ<7)a»^K 
•C1i. Sftl7r-f A-28{ir7Xr^ -y^'7r-f a'- 

[ 0 0 2 7 ] 06 ( B ) {i. XA':t-fe ^ hlfl^^CJ: S 
S3t^fc'<0«#lllflX7t 3 2*«!S»]7 r a'- 2 8 SrM 
0. l)7l':5'^'2 6-CRItt, UyX2AX^W:t. 
-<yh''^6 0 5raoT«Pa^a4 0 (03 tig 

-5t<i>'oi:^t7'^i>c=o-r'j>i.o v■>-?7t^OTSla4 0 

|*](;AI>t. fi^|lliR3t3 2{i-9-7r-fT#-;H/>'X 

6 2c7)j; ^;5:l/yX(cj;->-C3e^J11^64^t'0^m^ 

[00 28] 07 (A) «KiSlgB'>^>'F'>6 0c7)l 

^(y)mmm.<^^^^zmm^^^\^fz\^<nxhh. m^m. 

7r-YA-3 8C0*5S5 9{i4 5° (Ti^^X^v-^k. 
7l'i?:5'58^JB)«LT^>l.. ffil&jli7T^ a'-3 8« 

^c^^:5^{4. pii^i»HBTs*^'> 'mmf}<y)^-^^ 

0«0*t3*«ftSnrv%§, ttftU7l/^'^'5 8{i. fit 
|&ji7 r A- 3 8 rtcOjt**'^ ^ y H 6 0 

T??*^t/ai-c < I) i: d icisa^ni. . 

[0029] mmU'^ -f >- H"!? 6 OJiL--- !r-lftgffi 

7 -f ;l-^'-K6 6 l::^7X«6 7 iOn-®t)^cil§tlTfl' 

^3oi>zmomi^ r*OTni^a4 o ic#ta2.7t^ 
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-^IIllR3t3 2 (116 (A) hXlfG (B) #bS) ^^-^ 

mi. 5mmcopijB<r>m^m8i}i7 ^ii-^-mee 
muesli, mm'f2 2(7)u>xm2 4X'Rm 

iimummm^ 3 0 ^rt^X fa-y^yy-t^^.t 

izx 0 yni^^-me 6 m^Lx\>^6 , 
[0 0 30] 07 (A) i5XT/7B<r>m:f}izXi.t. m 

7 0 {± 7 Ol-:? -M 6 6 i: mm(D:tfy me 7 (l-W 0 

X'm'Ojhts::kt<X^l. ?«7 OfMi'^^^BB^Sr^-f 
Epoxy Technologies of B 
illerica, Ma s s . ^0 3 2 GX;K=^ viOj; 

38<n^mt<r). k^m^m7 A\ir^wmf\7 2^ 

t\ « 7 4 CO^ft § tCjS /i^gl!^ t-^JgBfl«fr4 7 2 S ^ 

m^yr^j^-3QtiK iLL\^m.x'^L\^-Hnzm\ 

ffi-ri. I 0 fcS7 4 tffia^il, ^ LXm^^:ffyX:^y< 
-WL7 em(7)^ < yY^M^zf^Lm'ft:.fiXyr4J^ 

-ff)&Mmmrt, ifd}-h. \iwmmmP9 2 (s 

ummers Opticalof Fort Was 

h i n g t o n, PA) <rii.o^j:wmmt,K mmil 

tzm^Uy r A'- 3 Lm.t $fLT^m?r 

[00 3 1] tg»Jfc;&A'-M7 6c7)p-^!ittJ&S7r 

U 7 1/ ^' 5 S-h^h<nmi LtzhX^W&y r -f a' 
- 3 8 c7)P3M^icOM^®i©-r h ■mi}^h 0 , S ^ ^ v ^ fc 
yr-^^-^-cDmmmmuyXb tXimt, MUiiJ^a 
7Kh-A<?)Jgtt^Mi6§o ^3iBBfff47 2!i. 3i3\:a!6 
Sfcitjc, aft'J7^^^58tCfc(tl.XK*^'^>att.i. 
3!!^*/i{±. ie7K3 0Ai@S]«^2 2<7)UyXai5J-2 4 

[00 32] 03. 6 (A) , *5J:IX6 (B) tMiSff 

\fxaHzm IX ^ tzm^m^ 2 2ii.^vx^uy 
6 (A) iz^txoiz. mm^2 2izxmmm^ 

3 0 tifitJ^' yXm^ 2 4 c7)«Ht2iia L . Z.ixiim 

-ftLT'iil^o l/>'Xgii^2 4^7)S2fs:W^«!i:!a6 

( B ) izjjiifzx 0 iz. immuits 2 ^w-fb-ri.- 
bx'hh, u^L^:*^%. uyxm2 4imm±3o 
mtx, mm±cr)mmmmi^imm4 5izm~<x 



[0033] jmEm'm\mbmm^^x0±mm 
t^uiumammm-yrMzm^titzt^comm 

yrA)\-b m.^-th J; -5 tn-? -y f-y^'^-i+^cotcffiffl 

{±T-A'-^iSa7 r >f A-^:Rt)9oTffiffl-t^ t«0 
•C* O . -^-ixt: J: *)ffi<'^<5»«lgi^mSr7 r 'f a'-^c 

io. zix(>cr)m^mco^<?)t:mz. mm^^ti^Mm 

iOffiv $r 7 T ^ \-iOr-^ N-ic J; -5 T jliifl^Jf;^'' 
I/- K r -y 7" 1-|> ; h {± 7 r y <-^0^ § o T 

iKA^mta tt^-^d T^nmz x-^xn^^tii ot'*> ^ . 
z tii±mmss.^^7 T A > <- t ^^k-r «. -i k 

!*-ri>t^OT*0- CfLA^'=^-\'iJ7'l/-i/3 y(?)!1!ffi$r 

^^c. 7 rM'^-t-mmmyy)V'^(r> 

3tco^ffll±?S^ LT I- ^ ^ 7 /PtT a 7 =r T t'ii^c < . 

[0034] aswtcw, ■r<t<^AS«e»'!S*a7 

r -f ^ tc^^tJfiv ^ i, c7)T'«> 0 s x;- <:t.-fe y 

L^^$) (^>(a>|. 7;U5}-D 7 :r r^tci: hmtkm^Kcf 
Wf !S»7T'f a'-A*. 

m!^^<r>±<mmf^m-^\.zti:i\xii. ^ ^. ^f^±i7)RS 

»kLTi?f*H;f—A-c?)$)|,!SJn7r^A'-i:^|, 
■mdfhh, Wm\z\,i^ l^jO. 0 2° «iiOr-A- 

{m^mm^io'm^ jfm$ tirinc 7 r ^ a- jbx o tB 

•TiOtiJt^^T'*) 0 , ioi 3 >S:^-A-i±«W(C3fe^ 

s^^mt^fc I- m: ^mx %h{. <nxh h „ ^wm'mm^ 
m}.i^)^mm¥j:m-^\mx^ h tcDxh 0 , 

2 2 <7) U 7 1/ ^ 2 6 comt t'if-t I. i> 

[00 3 5] 06 (A) U7U;7^'gg:}i-2 6 

<7)mm 2 7 (±. fifcj&ji7 r ^ /<- 3 80^g5*>ii>St 
ai?ill.-r^T<^mA<!Stt^^ 2 2<03^i^!flill4 5tffl 

mLxntn^x-mi^ti^xo^zm^hx^^^. « 

l^Jitl.t. ®»!7r^A-2 8rt«7)-r'^t<7)*il«±|51 

tfEft^K^^LtfeO. ::tn±jij<^^^yh'mzm-:s 

K-i^y^-izt-^xmmzmtL^^mwiX'ht. » 
(^=Sri?*>et*&S7 T ^ y 3 8 (^&izh mmy 

Khitff:>iH^'r}m^hmmA {ftixmi) ^ztchh 
wc^-fh b.mt^ tihmmm 2 7 mmtm^m 
^zmmzM^^^h. HRWwi:, 7T-^A-{i3r« 
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2 mmw^ x^miz± ^<-rizt h^mx-h 

[ 0 0 3 6 ] a* tV^RW«2 TcOJgttiiHStciKL 

mm. 

r id) =R (0) X (1-cos (<9n) )/l-c 
OS id + dn) ) 

^mij'hmi^2 7 Atx'co^n, dimi^m.3ob% 

<r)t% 0)0 m-i' ^> ftll 2 7 A t x'commx'h h . 

[0037] m9{z^i,t. mmm27t\ hum 
firmmi,zK-yx\-^hmBz-)\^x<r)Mm-th:it<,i 
mht-x'hh, m^sLtzXo^z^ %mtA5^zimLx 
'h^^-^ns.xmtm^itsQMm.mmzm's&y r 
AJ-^-m28^tmmh, %muznLx\m.m± 
# ^rft ^x-mt I. m 3 0 B (i^^ffi 2 7 x:m\ 
2iiiai:^o-eLT@jnST2 2*»#>®tifL-cmaj 

TV^Si«OT'i., sQ-^j:\-^L9o%<r)m^^m>xmt 

U^n^d 0 ■C!Sa7 r A'-g?^2 8 [zmifh 
[0038] 7^MzmLtzr^')x^vy(r)mmzii\<^ 

i)-^.^,nzm<<z'^<ti:'^fz t % . ^t^^=5:XM'^~-fe 

Lioonm^mzm^hmvxmmi. 5SAX'h 
zK\iit^m^zmmLtzumtm3 2. ix'hi> 

L b . li}^L^j:i]^hmmcomtf±<Dmmb L 

X , mmm: f izm o wm.xv(m^-^ mm h tz 
i^wi, i ^m<^\m^^-^'m-fhwm]x:hh, 

[ 0 0 3 9 ] H 1 0{±^tt«^ 2 2<0S*n7 r ^ A'-gp 

jiiffrn/5A. fflmaUiOp t i c a dt'J; O^T^P 

^ii, HI Kcii^L/t-tffit', ttg2 0 0 5;'ny<oft 
f&S7 r ^ A'- 3 8 ■kmm=t<r> V y Xg?^ 2 4 tOMffl 
-r'?.«*^'^0. 5mmm/smF;rt::ffiaL-C^^K§it 

- 3 8 ±IS«rwTOi(0 . 2 2 1 T-«*l«ftS<?)fe)- 



[004 0] 01 \ \fm.\t%flfz\yyXm2Aiil 

U')yV9 9%'A26 ff^^^-^a^'^nm^^^^Ltz h <7)t- 

z(irai)=7.59178h2-1.130917hH15.184765h6-1.276721h8 

tB.SOOOOSh'o 

t-msflti. c b i^^^x'h 0 , mmmmhh^x'h 

[004 1 ] m Otc^SL/tj;dic, /hSvWStS^^JKcO 

(raPBcO. 8 1T'^.T^) #j£tim+LTfcO. 
ft]^^ 2 2 W7 r 'f A'-gg^J- 2 8 fcltJti § ix & 8 4 %m 

kjnmkm . 7 5a±comQmx'mh^ixmmn& 
ittx\'^h, im<7)^i6%imamo. isarx- 
mh^iiiBmnm^Lxa^ . ^ti(,<D^mm 
m'jyu^mm2 6immn^x"mi. Ltzifn 

X^)yV9 9 2 6c7)#fflSr^{t=5:V^T'«^§tlT , 

[ 0 0 4 2 ] 04 t^K$^^rv^l>7fc^!i^:XA-;^3 4tC 
ffiffl § ii ■?> 5 6 j; 0 ? f> ^ !> K» A^'^ 

l^^fLh. 0J^>*HI. 01O(i{Sv^fEfiftS^O7tlilS:ll 

i:^?$S(cS4u>5:v^/ci6. m^w,^(r)%'^\.z\miy:m 

Li)-'l^j:ti'^h. -eWi- WnmS4 0 (06 
( B ) #!is,) izX D^§lfit■^S - Mi^B^w^M^TA'-/ 

^trzm(0'iicoT-mm<^mmmzi:hmt/t. tt: 
mmmmm.4 o m'^<nmh.. tt:mm[>^ 

Mz^^t^Zbmi. y<iv^~m^ (117 
( A ) #B3) <T)Xot£mmtm.y < )V9-\t 1 00% 

^-thzb\zi^. fin5i^M4 0 ^zmh^mm>}^ 

hl:^*^'^® i^lS^ L 7 n 7 T &iie-ri> i i: 

[0043] 06 (B) \zi.hb. m^mm.%32\m 
raigi4 0 {zxmhmzm^\t^t\.h z. b tmt i 

fzn&X'm?^thm^. y^/ui'-mee (H7 (a) 
mm) (D^mimb'i,zii\^xi&ri-^. m^m.yo^ 
x\ih^^hy)V:^uytrum^h<n^ti:m.n& 
"jfMi^t-thffiX'. fiMm<r>%w^n^s.-9tm^mtL 
xjh^<. ^&^^x<r>m&mzismmtthzbi^m 

[0044] mm^\^mn^i:-^-tm^mmt3 
2 mmim'm yrA/^~2si\&x mm^f 2 2 k 
yX2At:m.mm^zmm-h, ztit>cr,M^i^yx<DM 

jSftJ£T'!S^7r^A'-2 8A>^>*^>*)iX- ^tl^zX<0 
^nmX']yyXi)^hii!,Xn<Xd^zUyXm24C0 
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tl|lR3t3 2co3^>lg2iO, ?&i:Wi-^tcfcV^T, J: O;*; 
^ =SrB:bM±:;*; # ^rfEM^JST'Ji^ 7 r ^ A-gp^^ 2 8 

6 C0RI«E 2 7 L , ^ix*^**. ^fSif ftScOjfe^ 

^ . TMt«ogf3S«±®.a 7 r ^ A'- 2 8 Wlii 

[0 04 5] i!t^<i0oy7'A-xJf^(iAy KA°X7 
•rEg#W:lT^jSS^7-D ^ ^ctilSiSw 

j;lM*^T*7 -f ;l^^-<?) J; ^ ^7 -f yu^'-MG 6 

ffl^ffit-* „ a m^x-B. hnxh ^m^oa I- ^ 7 -f ;p 

:^'-M66i:LT{i. Opt i ca 1 Coating 
Laboratories (Santa Barba 
ra, Ck) ■h-ioX^'^m.ti:m^ti:7 4)V9-mm^ 

Lt-Ltci)^(^. tt»]^ii^7'D.y=ify/{i. ft 

xx^9 V)vm.m^7 -f }v^~-k'mth . mm. 

Schott Glass Technologies 
(Duryea. P A) <7)RG- 6 4 5-^RG-6 6 5 
l/^-Ti] •'/ \i1=yX. ±fz\tVi oya Corpor 
ationcOR-62, R-64, R-66t/i{i:R- 
6 8^^-7°;?:? vY7 MVy-m\c^i^ots:uyy)^X 

^LX'Mts:< t h^%?m^^(n-ux'^m.(nm^^ 

<mmy <ii9-\±%mM 5\,zm,x^nm^£-t% 
mz^mm'^x'\iti:\^i)\ «fe7 ^jv-^-mfi^mo 
mmt:mrl-ti^<ryx'hh. 

[0 046] 6 0 055:^^1.7 0 0 nmcOJMg^^ («RJi. 
{f. 6 38. 64 5, 6 58nm) «7)T|Tj!KiOyU«yHX 

T- h xy-^-yA ^- mmtm 6 1 j; o . 2 5 

n niW±T^-r-3^jfeft ^ fix. t'tlfc \ >T 

5 0%cogtittlrS^-rn>'^y\*X7 -f 

000 «HS:T1£«t--S. fc t^mx'h h . ; 

stt h fz^zim 3 4 C 1/ — r- A' y F A";?. 7 -( ^ - 



^mim'&MfMz-y\,^x . mm'&^^wmiz 
^m^^h h^^hxxfnummmii.mm.i^zm'y-f 

imi:m,thtz>fi^zi.± , Ltzi)^ o TS^T-^^W^ , 
$«J6 0 0 n m^U L 8 0 0 n miOl^jS^rtT^tl. 7 

[ 0 0 4 7 ] ii<3]^r^^<7)«i?) 1 Oiir^U 5 --^^ A 7 
ui^r-y^-^X'h 0 > S c h i n d e 1 e /i>c73 "M 
onomeric P h t h I o c y a n i n e Re 

a.S.&nt<i" h^^O-^-ihli^cn^mWsfS, 494, 

7 9 3 tr,iiK ^fix^-^h. mmts:'A^cr)m.cn 2 # a (±m 

olecular P r o b e s ( E u g e n e , O 
R) A^^A¥^tg^rrU^-^f ■ 7U^:t- (Al exa 
F 1 u o r ) mniK 1 e X a Fluor 

6 6 0ioJ;U;'68 0) T'*).?>. 3itJ]ir^)-^-<?)i(^03#g 
ijAmersham Pharmacia Biote 
ch. Inc. (Piscataway, HJ)ti^hX 
^^mtcC y D y e i^T-ym^ mUfC Y5)X'h 

<r)^^^m.^yK)VAm^z^^-^xv—f-mmw.^^eo 

0 n m^rl, ^ L 7 0 0 n mi7)|i»t'^i./^ ^ CO 1 

Jtl?£7)7t»i^l::, Ix- if-i:7'n./=3fy/7-f;U^-i:i7) 
rates 0 n mc03fe¥:if> 'vr^mLfz. i^-^-^A 

T*!., ■t=5:^*>6 3 3 nm, 6 35nm, 6 38n 
m, 640 nm, 64 5 nm, 6 50 nm, 658n 

670nm, 67 5 nm, 680nm. 685 nm 
ii^Xf69 0nmX'hh. hhbUm'A^cr){yCr){,m 

mix^-^^tti^. ^-fj-wjk^^iix^^h^-n'A 
^bmtch'Amm^thtzi^i,zm^uiiix9K&m- 

lZtA<X-^h, ^iXl,zMz.X. 3^^--Y:t-H<7)ijS 

iit»)S7 ^ /u^'-coi a *afl]=5r7 ^ ^u^j'-saasr L 

xm-ti z t ij^mx'h Kt.zix^zx^ mj^mm^ 

^i:mm^zmMnxmm^tii. 

[ 0 0 4 8 ] 3 Uzmm(r> o i.x\ s«t->5:i ^■nmx 

mm.^m Ltzm.mm^k ■ths.j^A^^ yv'm 

ni^X'rMzii\\xmM<r)S/'Hm%tfzi!b{,z\i. il 

^&m^ 660nmw_ht^i,fc. m^mm^ < ^ o 

7^>'3?i|ffl^Sg^rvK-oA^c7)7/1^3t-n7 ^ rt*^6 4 O^r 
I, ^ L 6 5 0 n raO^m^Mkmm^Z^ <'?'■; ^-fUz 

Lx^miz h zc^mmx'^<mmmmm^j:(^xh 

7 jvi^ '-^mm?)-cr>m,m^m.m<r)m\ ^i^yxi>zxD 
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1 ^1.^ L 1 OmmcO;^'7Xt «i-t^7 r TfmTlilS: 
$til> , m^ShKcO-^y r ^SRfriiE d m u n d S 
cientific (Barington, NJ) A^h 

t|S4707-0 1 (Hammatsu. I nc. B 

ridgewater, NJ) , J;yp]i]^«lila 
m^mm^^ 3 'yTHiSIS; 13 5Hz f fjfl^^-ti-Tffi 

m I - ^^tifii^ritem&'S^ o . o 2 5 p A^^i-^-ig $ 

[00 50] VX±com'\cD^<li:^J<^-^yhmz^-^ 

< -fe y^f-^c7)j£iflc^ftjs$r V , mmwi^z 
mh h ^x'hmmm'f- 2 2 *<^ffir 5 y itp,n: 
y^-^zmmmzm^im hzt nmmtixh 

bo.%yr^ >^-\,z\%mhtz>sb\,z^ t ^'±t£%m 

n^^m'si-^nmnmz^m-h^m. mry 
x=t ymmmiz t-^xtn hmi^m h . -mm 
(Dm&cr,imtmmmx±^LfzXdiz. mmm-^ 

SI^^SDr^X^ yftHI-fe yi-~cr)tzib<7)mni^mx^ 

hMi^t ^j:mmx'miy r ^ j^-imm 

imzmoi^mx^^hii-iM^UzijffiX'h^, ^ 

mzKh->x. if's.mz!^-'<r>mn^mm^ixhti: 
mx^9 vMzmtmi^mi^ ')ft<«£ 
§tL, ^"ommz^^^ix. i^'o^^^'^mmnH-t 
I, 

[005 1] mifzm=yXTUi. mmryX^y 

^t^mmmnzmtitz^m^izm^itx^ h , 
r^A'-38, «iBigB4o, am'u.wmmfj ^yY 

'>6 0fc»S6^tC|5ltMc0iJtJ^jtf7r'f Wfalg 
a . is i tX«fSlgS'> ^ y F >> i: 0 .'iS^fs^ 2 2 tc^ 

^■thzhffx:%h. mmrvx^ym%^y^'-y r 
^ ^N'- 11 4 ipmm% (HI ( B ) #B^) 

5 7-1 2 2^*tTV^|.^^. •«m^a4 0(3^P^tC 

V)vyv-T^ yi/tiXr/Tu-mmi^ (ttdmm 
wj:ii-%mmm) x-m^miiieA me (b) #bs) 

^m^Wil. ^LXy <)V9~6b mi (A)#^.) 
2: Ktt*^ h l^^h-r S C i: (it- ^ S . 
[ 0 0 5 2 ] 114 tfcttl. ji3tgi5 5 6 c7)fSffliOj: d tZ, 



L^V^„|21 (B) 2 2*^(^«f^::/3-ratft^ 

J)!.. !i«^2 2(7)U7L-^':?g|S^>2 6ii;, ^(iDfi 

[0053] m(r)%wm&'^mz^-^\t uzimz 

vX^yWL^y^-kzm^^^ttih, lai 3{i. SIS 
}Sffic7)S«i:a:«Uc (02 (B) kHl 3<^S:^S:# 
K ) i: § (0 . iSttSi" 2 2 cOit^W^aSr^ 0 Ati/c^ 

I'll.. 400S7o>-c7)>-iJ;^3K7r-fA'-3riCff$ 
5 5 n mtO:^(7)lMfe$tl. 7 r ^ A--3T<7)3K^WtC 

fflr^-r.?.7K^^f5fi^K*^'2 1. 6 0' t-±o. 2° c^j^ 
-'hWA^^h:Lhtm-&^t\^x^%tix\^h, 2-^ 
coia^co^StiJiSELTt^^^xXf 1)^ 

ffir^x^ y^mm\(n^M'^£'^m^'mLx\^h . 

[00 54 ] 01 4{J4OC0!S*DS^2 2^}i0A^Xl> 

^ tof^ hm'^'^xm.<r)%\'mMM\ti- k8 0 irs^ 
t^ci^^ofS)!.. W:^r&]twKrasfL?.4oo!S*n»^2 
2b(i^7's2^*u-c*3 0. z.fi\mt\.<\ivyx 

24. 'j7U^?^'26. fcj;t^®^n7r-^A'-2 8/t)<- 
*fl|jifc>5:oTt->S. ;5'y8 2{i:#8 0tC)SS§ilfcj3S 
SS8 8|*ilcjSa^i^2 2 ^igB1-|.Cfci3j:t>mtl. 

ill. , #8 0 t={i^»rjS8 8 S: ;/-;l.-ri./i«^»«0;(7A' 
- 8 4 i F tc-^-yryUfc sSlg^^Atl. 
1gmcoaAI+^to|iili9 0*^'-&lLix&, jfMii^-zTJI 
8 84yit;:'W:^iS]tcida$ii/::;S«^ 2 2 t^^MtTie 
%^ivh-bK *«iaS28 8*>'5iHcA0P-ffiPt-1g 

$ at 1 ifii*^' 0 < ^ -5 f^jtss ^ jfM-ri. d 
1 1 ^wzh h,'y^j:<t\, wmf-K^^iz-^ymsth 
cosri^jh-rs i 0 ^zt^'owsm.hmim.-h^m^At'^ 

tlh^o^zWi^--thm'^^zii\^x\t. ii^t02»W(i^ 

8 S: \.tm.-(mm.& ^yi^--ktl-Y iS'-^ 

[005 5] figffltl^LTfi. ti-YQQ\i. 
mmm^^'}x^ir.yriilW^'y 7 r-^R?Sffl 
«y-r-A--soj;a'5:, m,^\zmhh^xhi\xm 

m■hX:hh'^%WyX^•KaiU<nmU^^x^k■M■th% 

^3.--;V (1115) tC}fA§tLl.« 

[0056] iij^B«»f^ 

,'Sai«^2 2{i. #?*^c•t^:j:^)I.^Mix/^':7-^:y ^•}S7'' 
^-7'r^'- CO l#^t Lx\z'^m-m.(^'Tt^ru Y 
ziMzmimzmLfz\^<^x'hh . S/KMro 
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;P 5 ;t- -fe y X ^li t $ -it I. fcV) , 2f iSSScOx^ <:t.-b y 

hmm^zmi mmis.m tzmmcotzi^ . s ti^m 
mmmzmtzki.^Lx\^&, 

[00 57] ^<£Oi)-Sf>'Xf AfeJ;^^'7■D^3;^-{i^)• 
$f H 8 0 uzm ^»-cs<7)t i^^-fui:m 
I. ^tiizmi c cttdiwxY<o^f^mmm=!' 

7ly~^ti-mmmi,zmX^tit, L-h->Lts:t<^. 
cr,X'hhi.o^j:^&^. mmiiJ:r/m.milMzii\,^X 

wmmi^iL. mm^yy'ii^. -m. s;^^', ax 

(o^-xxn. m^m^yrjm±miz^\'^¥mi 

X'li. :kM.m y y'Mzii i x -mmmu ^m^t. 
^mmmm^ yr^)yy/-^^-yitnX^yr 
y y^mm'p\k.-&^i^m^m^-th:itimt l 

w±'^mt(:mm-^£Wj:mmz.jm^j:mm^iL^iz& 

[0058] :ftfp. TKfc J:t^W*t+cOh UznthmWi 

i:m!,-th:iti,zinihmvj:mm\i'fy'^^ v^b 
^<n^±m.mxhh, m'&mwf^zuzm.mti: 
■tyY4-y ^m^mrnxn . wm\m i ( a ) tcT^ 
Li-zx 0 mm^w 1 0 0 i a t^'m^^mmmi^ 
itmm^zm&^t^ixtzmmmi^ti . ^tw^jtssw 
. 'mwmzmh h ^ t v ^ i. v ^ < ^*^c7)tj{ff 

tCj:'5-C-fey9--2 2tc^^$ai)C:i; ^^tgT-*)-?>. 

■^-mmzmh-^mmm\±m)xm.mm-^^^ 
hts:h, z.(r>i.otiimm:wmid-zmmt. 

[0 0 59] ffiffllclSLTii. mSk%:t.'f9-'rvV 

m.^-M\^x^^h-^mt(r>hh'^yr)vm. i~5^ra 

Wk. vm-ay tr'^v^)l'UzW^)L\-3%Wi^ 

[ 0 0 6 0 1 -yf-ffM^oiaatB-W^-rij/ti^^o 
g«lgB5 0 O^OHttm^rH 1 6 fc.T^-r. 0 0 

J±o4<vhT-A5 0 lioJ:l>'3t?^:i/A-;l/5 0 2i?) 
WSif-^^ i^uay hu-y4 AcomWTIiZmA'tlXm 



(i 2 JXtc*- f*] «iJ # & UT 2 8 <7) r b -^"^mz 

{m-thm'^^mmmM^tix^^i>mmx7---iy a y 
i,zmt/, mm.i:\M(^m^i,zx'omm%2 8coTu-m 

mzm^ttzli3\^±ifh. ^^^1^:^.-/1-5 0 2ii. 
mX'it. ±^=t=J:x~)U5 0 2ti5t,>ria@*«;l~l 0 

c mff)m<i>~y<7)'pX'6 0 ' copanTisas^i^c: 6 

^•vhcom^ <^m±^M<h I, zmx'nemm 

^^^#m'SW^ 2 2*\ m 7tfcl^-C@t^i/>:{i: 

mm^z X h mm-^m ^mLxm^^xmrn^^)"^ 

7 V - h 5 0 3 1 S ilT t ^ I. ; S fiT t ^ !> o 

ABs, ;Ku^-rK^— ±fz\±mmo:>-^'')-7-m-\ 

XX^Xa'O . . 5-2. OmmTlfll^SOm 

mf*4. f,Wm\mtLX\i. ^^'J-Vri--F5 0 
3iD<J;t/'g«^^2 2TI— iiMmitSiJ; O-ftS^O 
3i0MatLTf^$it-g.;tt>*)-?.« 7V-h50 3 
t^m't'J :^-lV5 0 2^0TIIiJtiSa§ai> t ^ , fS!S 

m=f-22(r>%miA smm-thmm'mm.A o 
[ 0 0 6 1 ] hM 'v^m^nm.m.m^'Thfz 

•t^j:h-io'fy7'>i'^-( y^^LK-htltzM-^y 

r;l/Xf— ^-3^5 0 5. ^M2 8^?5fe?f-tl)/tis6c7) 

)iLfzmi^tmm^xm&^2 8^^ y^^^- hti 

fzibcoMM^^T-i^By 507X^1. ^Vx^mnt^ 
fzibl,Z. ft^rt:-'/ hr-J>^5 0l^mm2 8(^:)Tl' 

-^-*ryrji'Xr—>^By5 06^zfm^-^, zcoru 
- ( icD^m^mmmnzx o Mi&mx:i-T < y 
y^tix\.^h) ^m.n^<r)mmyr)V5 i oxwz 

§iX/S*t)l~500c c(7)ffil,^}#TS;^-/7'5 1 3tS 

■r. Z(r)rV'-{t^yr)vm5 i o tt'Tf/rJg'J^BSPai-^ y 
^A^-h^iil., ic7)B#PaWa1t. «-^»28iia 
;K-yhr-ix50 1 ( J: o-CBf 

^1. J; a ^c^?-yr;^^afcgfttrt?. . ^'-^^-'•y 

1 «S7t'{tT'^> I. i i: ^igt'S) htz^. Z <nmX'\i 6 

Xfc J; t/ff^:yc<7)^^r h t^mk ^fiX\^xe-:>(nmt£l 
W.myr)V5io^m.x%h. 

[0062] H^/Ill 6tMl.i;, Z.(r)4y^:xK-i^ 
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y h D - 7 4 4 S ^X/o ?S t J; 0 JiilfflWtC 7 5 'y ^ 

S5 1 1 . clixjio . 1 %ff)^m^m\i^th 'J 

ixm<0S»2 8{ii)e*(cJ:SfmSrSft, ^LX 
[0063] :.(7)K-xy^ ym&h^^Jth t . D*' 

•y h7-A5 0 1 ii^W2 8c0rW-*K^XT— 
3^5 07t^i!)$^^■■l>, ZcOXf—i^ayizEW^tl 
TV^|,C0{±. 7/l':tn7=rTt-7^;l/L/;Jji#rM5 1 2 
l2fi^timM0. l-5ccc06*c0fiJi 
(,^i#TaA'^ T;Hr -y h 5 1 5t'$> 0 . r/l-{±# 

jSSS2 8iOr^-iD^«{±P^S:5'-i^'>y h^W^Z^ 

mm^j:mx'a-f- 1 yyti z t h-^mx-httzu^. 

7IV5 1 2a^V^t5 1 2 i\i.^fl^'ixmt£i,^W 
[0 0 64] FJf^B^IH-f y^i'^-MTV^.&ra. 

yii^'^lLmk, otC'y hT-A5 0 1 (i2iM2 8c?) 
TL— $:^?f;'>f— S/3>-5 0 6('?lil)$-<i-. 

[0065] ::corD h3;P{±:?-y>y h^WcOjflSS: 
¥ij£-ri.;(tJ6{ciJ'^^< fc 3 o£7):^&e^|&-ri, , 9- 
y^vVmM. ^mhzyiV^u7it7y^)VLi-zUM^ 

5 1 2^zm.Lfz^mn^itmz-m^^h^ti:>. 

y)Vi:x3y icTyK)Vl.tzW^mm5 1 2TM y^a'^- 

h Lx\^m(r>m\^^)v<;i^mzim^^h:ith. 

y)V-^x:iytTy<lVhtzW,W&5 1 2fc7)^ y^a.< 

~i^3 ymmzmifm i i4'T"ii5gLit'<.-x7-^ 
ym^\y<)uco^mzmm^^h z t h^mx-h^ . w. 
Koirmiitimffiimmhztt^x'^. ^2w^s{i 

^!mtt^i^y!l-:^'ayt7y'<./l'LfzmM5 1 2*^ 



X'hl. 

[0066] j^m'y 'V hrl^-A 5 0 0±T^|gSfL& 
3 MtiO;l- 5 -ir y X fc J; tAm^H-Wi . itiiii 

m^t6im^m^tihm^zmm^2 8:b-^yk^(^ 
r-mmm^mti^fzib. ±5Ssl. •mm-^yy°j\^. 

mtxn'o. mmmyrjumx-mm^m^t^ 
^mt^j:^. 'm<r)mm2 8(7)mmmfmmi>z 
i^mco^m^coh^-^yy'Mzmt. miim^^xm(n 

:^-/rtfzli^UTMZXrii^tl?>Mi^. iyXf-Aim 

[0067] 9\-^cr,mi^mmi-^ii-(^icim-m^i^zm 
^mtKoxznmmti^mm^hio. ytmrnt 

■§.A0€^^cy-;^5 2 0^(511 9lZ7r^lfzXoizm 
t 5 0 4 1 5t^t =JjL-)U 5 0 2 i; coPaliC^ffl 

•r»,^l>*^'tgLT{i«-^^t^Stt<?)^5 2 iSrffifflL. Cix 

fzm^'s^c^mm^^ ^li^trntrnmrsmm^tix^^^h . 
^^mtn^miSL'Vmztth . wsf,mmi^mt 

L V i^' a 5 0 4 iftvt-r S i J: *5 J; 0 Bliic^r 
S^filttA*^)!., «W5rt^|5iJ-C{i, 4. 6cmc7)R± 

T-^raistziaa uzmm^f' 2 2 a>«s r i^-co^^ci^ 

tc. S^^(7)M5 2 1 *<I¥^ 1 . 5 mm-Ctt*|S]cO:fi§ 1 
c mT'l) 0 - WliJ:^lS]tC 1 c mXmMZ 1 . 0 mm^ 

omi:^tih. ^ y^:i.<~i^3 yfciya^corat'Tfe 

d/jr-yl-S 0 2crij^^^'J:L-MzmLXmi$1:^ 

^^m.^z\^. 9v^%<nTmm'm.^z-thtz)f^<^ 

'ik^comi'm-mi^ -y 9 ^ y ^<nm mm-hw^ 

[0068] ^imm'f2 2m.mwmmmm 
mmzt-^x^mx'hh. fi^^fifc^W2 8co» 

2d,myr}vm5 1 o«ffl*>f>±fc^sai7t»fcora 

tc{i*ffGM^{±=5:<.V c:W±3t/Stt^^ 2 2 fcpt^Wfi 

rasia4 oora<^^ y:?-7x-;^{i5i?stco«^*»<^ 

Wlc:^"J-yt;:fS-9C:i:*i'^tg>5:c:fc^«i»-ri.<, LA^ 
L:5r*^'^>. nn\.zfx\Wm\i. ^»SrJ>^ DCtliii 

[0069] wm^m~h uz:Am.m<mt,t--^j: 




[ISffiB] ¥«14^2^28H (2002. 2. 2 

8) 
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(b) i^yxm^<nm&t. mm^^^mt. m 

r(i9)=R(0)X(l-cos(5n))/l-c 
OS (d-^dn) ) 

t. 6 00nm^r^,^L800nmO)^!S«rtT'ie£^Sg 

m^^ti^ m^'ti^:^-)\^ii'k'Mmim^m.mmz 
m^Lxmi-ttrnz. mMmi^zx'o^m^tii 

fira5t^«0*5> 9 9.9 %m±^ yn ^'■ri) 7 ^ /WrJ' 
i,|^2 5 nmtLh;Rv^jS*i03mtC«fCI^J5 0%ULh 

o®§tt^*ti.if*«i t u<{i2ttaiKL/i;/;?.T 

A. 

!> 1 =5rv ^ 1 3 1 tclEiJ Uzm.. 

6 5 n mmmwymAm.'^h J; a tcwf^^ffit- 
s>i.it«3a 1 1 4cov^-f tL*^ 1 tcie«Uv:$is. 

nrfi-.yh;:^7— ^-'fc- 
\,Zi.^%>^%tlfzm,-k'^±'^h^O\.zm.^i^:^~lV 



X. «ifa-fey-t-:»-^-i03— f -f yymz3iJ<^^^yh 
•yfeyh«l1^{i*fj£f ^> -fey-if-^J-iPa— f-fy/?!)^ 
Hifia-feyt-fcTt^wtc^^Six-c, Mia-fey-t-^ 

3-T-f y/A^^.«t{15$tl. «i6A>iifcm2:S(ti.J; 

yr-i-b. ^R{IL. Huieo^-/ hXr— ^-'ii^ fTia^" 
^<i:^ loc7)-ty^f-2r Io03yr-^*^'i>fliic03y 
Ti-^b. WWit^^. AKLT. :»MAnT^4^tlTl,^l. 

[ 18^117] Miaxf— >>'i4. 2lii;L<(43W^il 

XT- 'JX'h h 'mm 6 tiam L/C vxx a , 
(tt^iis ] mlE^-MSco-ty-t-ii-^ ^ yy 
b. mZW.B.cr)tiy'ri-coi':>l,zm'^^rifzmW.'P<^R 

jmbcoK&i. mm^b^icom'ocoimbcomi^zm 
mt:^t^^i>zba'o. nmmmmm<i- 
izbx\ mmtimmei^Kimzimitzi^ 

XrA. 

mm^zM txmn umzmmx-mmmmm^-^ 
i^bizx mthtim^msizmmuzi^xfj^, 
imm 1 0 ] mmmmmmm. mmm 

a yf-^^0 o *>cO^!'-"^r< i: i 1 oeon yr-trtcOSfS^ 
BSE^iirT, H?na^jS^SSOft«itcMLTit«<7)?i?gi7)eS 

ti^^t^^izbizx^. mthtim-^ma^zim 

itmm 1 1 ] mmmmm^yri-m^m^y 
nmmzmtc: bizx 'o^w.'^-mmzb nx-^yr 
V yvmifmaxT/WMm^i'^M^m e tia® 

itmrn 1 2 } ^ryrMm^-^timi-:! yr-^ti. 

m)'y^ r^z^'ommti^^fi ■yrsr^t-cv^sn* 

3S1 UciaKUci^XrA. 

[iS[«JS 1 3 ] mii-^yrMumi. nu<nx^-y 
-\z^ i9ia^*^o«a$ -tt^jfi^if^js 1 1 fcia«sL/c 

£/Xf- A, 

30V^-r^i*> 1 Kia« L/ii^Xr A. 
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m-^m 1 6 ] lui5«con yx^«^-^< 1 1 1 o 
■g. It^JS 6 tcisa L/C ^-X r A . 

[ tmm 1 7 ] mia-fe y-t-n , «t-j> o . i o^o 

[z-o\^x-tyrjVi:'r}V\thli\iX'h'yX. 

(.b) mti^'<y^j:htix\^hmz. \mmm^'th& 
m.i^<-ti: 0 ^z. mmi-mmm.^. ^>=5r< t 



( i ) fkm.c^mimmm^^^'rhm^^^^t 

( i i ) ^cO».ti^'.x-;Wc:j; D§l4$ii/::7l:^5rg 

mt.z-^ffiimnts.^^^hm.ki. mmw^^Mn 

X. ^y^—9t'f(r)-n-^<yyHzx.)U^^yY%^ 

I imm 2 0] mumi mm±. -fyrMmx-h 
wiX'$im^mi9^zimLt:m. 



7vyh^-'J(0f^^ 

mmm^ XU -y^ • ^^yj ^ • -9--;^^ F^'-i.(##) 2GO43 AAOI BA16 CA03 DA05 EAOl 

r;>< U A^^S. Vi^y h >W 98021 GA02 GA04 GA07 GBOl GB03 

'-Kr;P, -^--T ^i--<yx- T'<.- j.- GB19 HAOI HA05 JA03 KA02 

x;;?,^ 24133 KA05 KA09 LAOl MAOl 

2G054 AA06 CE02 EA03 FA19 FA27 
GA05 

2G058 AA09 CCll DA07 GA06 



